Reduction In the Number of Exams
Prior to 1996, MedicallHealth Monitoring was offered to employees with possible exposures to environmental hazards at work. For the 1996 testing cycle, environmental data were gathered to accurately identify employees with actual workplace exposures to noise and who must wear respirators for their jobs. Only those employees were scheduled for exams. Additionally, only employees with a business need to have DOT medical cards were offered DOT medical exams. In 1996, 710 hearing tests and 131 pulmonary function tests were conducted, compared to over 1,000 of each in 1995 (see Figure 1 ). Likewise, the number of asbestos exams decreased from 73 to 21. 
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Computerization
Another major change for MedicallHealth Monitoring came with the purchase of an integrated, computerized recordkeeping system (Occupational Health Manager [Unique Software Solutions, Colorado Springs, CO]). The system allows for direct data transfer of hearing test results and pulmonary function test results into the computer and provides real time feedback of results to the nurse and employee. Two microprocessor audiometers, two hand held spirometers, and a laptop computer completed the system. An existing laser printer also was used. four locations.
The company's transportation office instituted company wide changes that affected the MedicallHealth Monitoring program. Company cars were eliminated so a van was rented for $900 per month (plus gas) to transport the staff. Beginning in 1996, the cost of hauling the trailer was charged to Health Services. These changes accounted for >$7,000. The costs of transporting equipment and staff and hauling the trailer constituted 16% of the cost incurred for MedicaUHealth Monitoring in 1996 (see Figure 3 ).
--'
SERVICE INCREASES
Healthquest Another big change to the 1996 MedicallHealth Monitoring Program was operating it simultaneously with Healthquest, the comprehensive health screening of the company's wellness program. This change was instituted primarily to increase the number of "front line" (i.e., union) participants in Healthquest and to consolidate (and perhaps minimize) time off work for health screenings. Traditionally, corporate headquarters and the largest power plant have had the best Healthquest participation (57% in 1994). This may be due to the fact that
Equipment Upgrades
A new trailer was designed and built prior to the 1996 testing cycle. The previous trailer was about 12 years old and no longer road worthy. The new trailer was better insulated for sound and was about 2 feet longer in both the exam room and the hearing test room. Additionally, the trailer had more storage capacity, and a fifth wheel hauling hitch (making hauling easier).
Staffing Changes
A significant change in the MedicaUHealth Monitoring process related to staffing. Previously, registered nurses and a physician were contracted to travel around the state with exams scheduled during an 8 to 12 hour day. In 1996, Health Services staff were used, with contract nurses employed for <250 hours (see Figure 2 ). In 1995, overtime wages for contract nurses amounted to >$3,400. Also, instead of using a physician, a "midlevel provider" (nurse practitioner or physician assistant) was contracted for about half the cost of employing a physician.
Other Changes
Because fewer exams were performed, it was possible to shorten the number of hours medical/health monitoring was conducted at each site. On average, medical/health monitoring lasted <5 hours per day (travel time not included). Because the length of the workday was reduced, it was possible to go to most sites as "day trips," eliminating overnight travel expenses for all but Healthquest is available to these large population centers for more than 1 day. Additionally, the workers are not "in the field" and away from the worksite as are the majority of front line utility workers. Although these two sites remained the highest in participation rates, they comprised a smaller percentage of the company's participation than in previous years (50% in 1996) . Overall, the number of Healthquest participants increased state wide (42%) between 1995 and 1996. However; the outlying areas (i.e., those worksites outside of the metropolitan area) showed a greater percentage of the total number of participants over previous years (see Table 1 ).
Immunizations .
Changing the time period MedicallHealth Monitoring was conducted from the first quarter to the fourth quarter allowed staff to administer flu immunizations in remote locations cost effectively during Medical/Health Monitoring. When Medical/Health Monitoring was conducted in the first quarter, it was necessary to send another nurse to the various worksites during the fourth quarter to administer flu immunizations, or to contract with a local nurse/clinic to administer them for $10 per employee. Tetanus/diphtheria immunizations were also available for those who needed them (a list of all employees with their last diptheria immunization date was available for quick reference). Administering both flu and tetanus immunizations with MedicallHealth Monitoring decreased both the health services travel 576 expenses and lost work time costs for the workers receiving the services.
OUTCOME DATA
Health Surveillance Results
Hearing Tests. During the MedicallHealth Monitoring cycle (9/19/96 to 12/13/96), 710 employees received hearing tests (compared to > 1000 in 1995). Of those, 27 (3.8%) experienced a Standard Threshold Shift (STS) [average ;;;.10 dB loss (age adjusted) at 2000, 3000, 4000 Hz (OSHA, 1986)] (see Figure 4 ). OSHA allows the employer the option of retesting employees who show a STS, within 30 days of the original test. Because of the cost involved in retesting and the difficulty in meeting the 30 day window, this option was not exercised in 1996. In 1995, fewer STSs were identified (0.9%). Upon retesting, some tests showed improvements.
The difference between the number of STSs in 1995 and 1996 can be explained in two ways. First, the population tested in 1995 included employees not actually exposed to noise (as defined by OSHA) . Thus, the proportion of individuals likely to experience a STS is smaller. The second reason that fewer STSs surfaced in 1995 may be due to the integrity of the test data.
Although a greater number and greater percentage of employees experienced a STS in 1996, the National Institutes of Occupational Safety and Health (NI0SH) indicated that 3% to 6% "are reasonable rates which can be met by effective (hearing conservation) programs" (NIOSH Website, 1996) . Therefore, the STS rate at this company (3.8%) may indicate the Hearing Conservation Program is working for employees exposed to noise at work. Two employees were identified as having new potentially recordable (25 dB) shifts (average loss at 2,000, 3,000, and 4,000 Hz). OSHA recordable shifts compare· current tests to the original baseline test. If the difference (average at 2,000, 3,000, and 4,000 Hz) between the current and the original tests is ;;:.25 dB, the record is evaluated by the Medical Consultant to determine whether the shift could be attributed to workplace noise. If so, the hearing loss is recorded as an illness on the OSHA log. Neither was found to be OSHA recordable.
Respiratory Exams. During the MedicallHealth
Monitoring cycle (9/119/96 to 12/13/96), 131 pulmonary function tests (PFrs) were conducted. Of those, two employees (1.5%) were restricted from using respirators. This was a significant reduction in the number of respiratory exams conducted when compared to the 1,125 respiratory exams performed in 1995. The reduction is the result of properly identifying employees required to be in the respiratory protection program.
DOT Medical Exams. Of the 702 DOT exams conducted during the MedicallHealth Monitoring cycle, 427 individuals (60%) passed the exam without restrictions. Another 187 (27%) passed the exam, but had restrictions (qualified with corrective lenses and/or hearing aids) on their medical card. Only 4 (1%) failed the exam and were unqualified to drive vehicles with a weight >20,000 pounds (ADOT, 1995) . A total of 84 (12%) employees were referred to personal health care providers because they did not initially meet the DOT medical criteria. Of those, 30 (4%) were released to drive with no restrictions; 41 (6%) were released to drive with restrictions (such as corrective lenses); and 13 (2%) remained temporarily unqualified to drive DOT covered vehicles, pending release from Health Services. An analysis of which medical standards were not met thus causing employees to be temporarily unqualified was not conducted. However, antecdotal observation revealed high blood pressure, poor vision, and elevated urine glucose as the prime reasons for disqualification. In 1995, the last year for DOT medical exams, 680 exams were conducted. Unfortunate- DECEMBER 1998, VOL. 46, NO. 12 ly, data related to pass/fail/restriction status were not readily available.
Asbestos Exams. In 1996, 21 asbestos exams were conducted during the MedicallHealth Monitoring cycle. This contrasts significantly with the 1995 cycle, when 73 asbestos exams were completed (excluding the large power plants). The decrease in numbers is due to increased accuracy in identification of workers meeting OSHA standards. No employees were found to have asbestos related disease .
Testing Results -Power Plants. In 1996, 1,479 hearing tests were conducted at the three large power plants as part of the MedicallHealth Monitoring Program (these numbers do not include tests that were done as part ofpreplacement exams). Of the 1,479 tests done, 40 (3%) employees showed a STS considered a "reasonable rate which can be met by effective (hearing conservation) programs" (NIOSH Website, 1996) . Adding those power plant numbers to the hearing tests conducted by Corporate Health Services brings the total number of OSHA compliance hearing tests to 2189 (see Table 2 ).
Four employees were found to have changes in their hearing of at least 25 dB over their original baseline (average loss at 2,000, 3,000, 4,000 Hz). The Medical Consultant evaluated their records and found all four not recordable due to surgery or personal medical conditions which affected their hearing.
A total of 1,263 pulmonary function tests (PFrs) were administered at the three large power plants as part of the 1996 Medical/Health Monitoring Program. Therefore, after combining the tests completed at the power plants and the tests performed by Corporate Health Services, a total of 1,394 PFrs were conducted as part of MedicaVHealth Monitoring in 1996 (see Table 3 ).
OUTCOME DATA
Cost SaVings Data
MedicallHealth Monitoring exams were conducted at 21 locations in 40 days. The cost for labor, travel, supplies, and hauling ranged from $1,016 to $2,767 per site depending on distance and population of location. The cost per employee ranged from $36.94 to $228.96, including labor, travel, supplies, and hauling, with the average $74.46. The range is broad because employee concentration is greatest at worksites in the city with travel expenses eliminated. One work location with only eight employees is 3 hours away; thus, travel costs are greater for that location. A balance must be struck between sending fewer staff to distant, sparsely populated locations , and having employees off work longer when a smaller staff is used. To minimize the financial impact on the affected business unit, every effort is made to return employees back to work quickly. Foremen, supervisors, and managers (leaders) responding to a survey indicated, on average, employees lost 1.85 hours of productivity time to receive their Med-icallHealth Monitoring exams. Adding 2 hours of lost time ($30Ihour, including benefits) to the cost of exams increased the average cost per exam to $147.60.
When comparing 1995 to 1996 costs, each category cost less in 1996, with the exception of hauling costs, which were not captured in 1995 (see Figure 5 ). Fees paid to staff and examiners in 1996 were about half the 1995 costs. Travel expenses in 1996 were about one quarter of those in 1995.
The $74.46 average cost per exam compares favorably to the fees charged by external vendors (see Figure 6 ). External vendor prices ranged from $90 to $135 in 1995, a difference of $15 to $60, compared to the internal cost per exam. Upfront expenses for new equipment (computer, audiometers, spirometers, and trailer) amounted to $53,800. Therefore, by using a combination of internal and external resources for staffing, the cost of the equipment and the trailer will be paid for in <5 years.
Customer Satisfaction
Front Line Survey. Employees participating in Med-icallHealth Monitoring were given evaluation surveys as they completed the MedicallHealth Monitoring process. They were invited to complete the surveys and place them in the locked box provided, or return them to Health Services through interoffice mail. The address was printed on the back of the survey to facilitate interoffice mailing. Each survey took less than a minute to complete. Figure 5. 1995 Figure 5. -1996 .
Surveys were color coded by location, but all responses were anonymous. Evaluations were received from 589 employees in 16 locations. The overwhelming majority (98% to 99%) of responses indicated satisfaction with service efficiency, understanding explanation of test results, and satisfactory answers to their questions . A slightly less positive response (93%) related to the adequacy of privacy and confidentiality.
Comments from front line employees were both general and specific. General positive comments (very good, great, good job, thank you) were found in 23 surveys. No generalized negative comments were provided. Positive comments about the staff (professional, courteous, friendly, efficient, helpful) were found in 16 surveys. Specific comments concerned the staff, the program/process, and the trailer. Three employees commented about the improvements they saw in comparing the program to previous years. Conversely, two employees said that they didn't like the changes.
Two employees made positive comments about the trailer ("nice and quiet"). However, 12 employees commented the movement of the trailer and noises heard in the testing booths during the testing process were distracting. Three employees commented the trailer was not level, and two said that it was too hot inside. At one location, the power was not connected prior to testing, and early in the testing cycle, the latch on the door was not working well. One employee suggested reading material be provided in the trailer for individuals waiting for test administration.
. The chief criticism (eight comments) of the Med-icallHealth Monitoring process was the lack of privacy during the screening process, including the cramped rooms used for MedicallHealth Monitoring. Indeed, 5% of the survey respondents disagreed or strongly disagreed that privacy and confidentiality were adequate. This also was a concern voiced by the professional staff conducting the exams. One employee suggested using personal health care providers for DOT medical exams. \ Forty-two percent (n=245) of the front line respondents said that they were glad to have Healthquest con- ducted at the same time as MedicallHealth Monitoring. The rest did not answer or indicated it didn't matter. Only 31 comments relating to Healthquest's presence were offered. The large majority (13) were general, positive comments (thanks, good job , enjoyable service); positive comments about the staff (5); and positive comments related to the Healthquest incentive (2). Suggestions were made to improve the MedicaIJHealth Monitoring and Healthquest programs, including providing refreshments, performing skin cancer screenings, and administering hepatitis A and pneumonia immunizations. One comment indicated one employee was unaware of the credentials of the staff conducting the MedicaIJHealth Monitoring screenings. One employee was grateful for having tetanus immunizations available during MedicaIJHealth Monitoring .
Leaders Survey. Leaders (foremen, supervi sors, managers) were surveyed via interoffice mail to obtain feedback about the 1996 MedicaIJHealth Monitoring program. Using a Leader's list obtained from the company's transportation office, 77 surveys were distributed at the end of January 1997. Thirty-one (40%) of the 77 surveys were returned.
The first part of the survey included statements about scheduling and testing, with response choices ranging from strongly agree to strongly disagree. The respondents indicated satisfaction with the scheduling process, the schedule itself, and the efficiency of the testing process.
The second section of the survey related to scheduling MedicaIJHealth Monitoring and Healthquest together. This schedule was established in this manner with the belief more employees would participate in Healthquest if they didn't have to leave work a second time for this voluntary screening (unlike mandatory MedicallHealth Monitoring). A large majority of responding leaders (71%) said they were glad the two programs were pre- sented simultaneously.
The third section of the survey was an attempt to determine how much time employees lost due to their participation in MedicallHealth Monitoring and Healthquest. The 31 respondents indicated 733 employees lost a total of 1,195.5 hours of work, or an average of 1.6 hours per employee. The range of lost time was 0.5 to 8.5 hours. The most common response (mode) was 1 hour. One response seemed to skew the results slightly, because 122 employees working at a small power plant where testing was done lost only 0.5 hour each. When their lost time was subtracted from the rest of the responses, the average lost time increased to 1.85 hours ("adjusted average"). The 8.5 hours of lost time resulted from employees working in the field 2 to 3 hours away from the exam site (see Table 4 ).
Leaders were given an opportunity to provide comments in each section of the survey. The comments reflected satisfaction and provided growth opportunities for the future.
DISCUSSION
The annual report was distributed to management and safety committee members. A presentation of the findings was made to leaders of those business units involved with MedicaIJHealth Monitoring. The leaders were particularly grateful to receive cost information about MedicallHealth Monitoring . Further, sharing the findings with them opened up discussion about how to improve the process and the program.
Annual audits are conducted to determine Med-icallHealth Monitoring regulatory compliance in each of the large power plants, as well as the corporate program. While the current approach to MedicaIJHealth Monitoring (internal administration plus combined internal/external staffing) is apparently efficient and enjoys customer satisfaction, ensuring regulatory compliance is one of the reasons Health Services exists for the company. Having documentation the program complies with OSHA and DOT regulations further supports the continued need for Health Services.
The regulatory compliance work performed by occu-1.
2.
3. AAOHN Journal 1998; 46(12),574-580. This program evaluation case example describes changes made to a med-' ical/health surveillance program that resulted in cost savings while increasing services to employees.
An integrated computerized recordkeeping system provided immediate feedback to nurse and employee when testing was conducted at distant locations.
By offering voluntary health promotion activities simultaneously with a regulatory mandated health/medical surveillance program, employees were able to do "one stop shopping" for programs that had previously been offered separately. Are you an enthusiastic , high-energy individual who thrives in a harmonious and support ive workplace? Then you may ha ve what it takes to succeed at Lorna Linda University Medical Center. We are seeking the following positi on :
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